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Background: Peptic ulcer disease (PUD), encompassing gastric and duodenal ulcers is the most prevalent gastrointestinal disorder. The 
pathophysiology of PUD involves an imbalance between offensive factors like acid, pepsin and defensive factors such as nitric oxide and 
growth factors. The clinical evaluation of antiulcer drugs showed tolerance, incidence of relapses and side effects that make their efficacy 
arguable. Local folklore claims showed that Date (Phoenix Dactylifera L.) has a gastric beneficial role in humans. This study was therefore 
carried out to examine the effects of Dates on stimulated gastric acid secretion (GAS) in the Wister rats. 

Materials/Methods: Three groups of rats consisting of 5 rats (180- 200g) each were treated with aqueous undialyzed extract of Dates 
(1.5mg/kg, 2.5mg/kg and 4.0mg/kg) orally for 21 days, while the fourth group were given distilled water for the same number of days. At the 
last day of the treatment, the rats were fasted for 24 hours, anaesthetized with ketamine. GAS (mEq/l) induced by histamine, carbachol and 
pentagastrin administration was assessed by continuous perfusion technique. Data were analyzed using student's T-test and ANOVA at p≤ 
0.05.

Results: The aqueous extract of undialyzed Dates significantly decreased (p≤ 0.05) GAS induced by the histamine, carbachol and 
pentagastrin in a dose-dependent manner over 80 minutes period in all the treated groups. 

Conclusion: Date extract exhibited a graded dose dependent decrease in gastric acid secretion. 
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oday, gastric hyperacidity and gastroduodenal ulcer occurs in all ages and are Tcommon ailments of multifactorial etiology affecting an estimated 10% of the 
world's population (1, 2).  According to many authors, both conditions are due to an 
imbalance between the gastroprotective (gastric mucus, bicarbonate secretion and 
prostaglandins) and aggressive factors such as acid and pepsin secretion, helicobacter 
pylori, bile salts, alcohol, caffeine, cigarette, stress and ingestion of nonsteroidal anti-
inflammatory drugs (NSAIDs) (2, 3, 4, 5, 6). A number of well-known synthetic drugs such 
as proton pump inhibitors (Omeprazole), H2 receptor antagonists (Cimetidine) and 
antibiotics are available to treat gastric ulcers (5, 6). However, they are not always 
completely effective as majority of them produce adverse effects when compared to 
herbal medicines (7). In Nigeria and other third world countries, increasing interest in 
medicinal plants play a significant role in health care needs, mostly in treatment of 
diseases like gastric ulcer. There is a great interest in the development of new anti-
ulcerogenic and gastroprotective agents, and to this, plant materials offer new 
treatments for these ailment (8, 9). Many plants, including some of the commonly 
consumed herbs and spices in our daily food, can be safely and effectively used to 
prevent and/or treat some health concerns. For example, caffeine the active ingredient 
found in coffee beans (Coffea), showed biological activity in the treatment of the central 
nervous system (CNS) disorders; indole-3-carbinol, and 3,3′ -diindolylmethane, broccoli 
derived phytochemicals with potential anti-cancer activity; and resveratrol, isolated from 
grape (Vitis vinifera), was reported to extend lifespan and provide cardio-neuro-
protective, anti-diabetic, and anti-cancer effects (10). It has been reported that Date palm 
fruits possess high nutritional and therapeutic value with significant antioxidant, 
antibacterial, antifungal, and anti-proliferative properties (10). The Date palm was well 
known since ancient times with the ancient Egyptians regarding it as a fertility symbol. Its 
generic name was given by Theosphrastus and as such, plant belonging to this genus 
was referred to as Phoenicians while the specific name is dactylus. Dates are oval, 
cylindrical that is 3-7 cm long and 2-7 cm in diameter and bright yellow to bright red in 
colour of the plant. The plants are 15-25m tall with several stems from single root system.
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Figure 1: Picture of the Date palm and its fruit 
(Adapted from Britannica)

The leaves are 2-4 cm long and 2 cm wide with spikes 
on the petioles and it's pinnate. The fruits are known 
as Khurma in Urdu, Khajoor in Hindi, Dabino in Hausa, 
Nakhlah in Arabic and Dates in English. Nakhlah is a 
low cost and highly nutritious food of the Arabian 
culture. It has been cultivated in the Middle-East and 
North Africa for over 5000 years and has got religious 
importance in Islamic culture all over the world (11). It 
is mentioned in the Qur'an (12) and is repute to be 
useful against peptic ulcer. This is evident from the 
fact that Muslims customarily consume more dates 
during the period of Ramadan to protect the gastric 
mucosa from the damaging effect of the gastric acid 
(13).

The presence of acid in the stomach has been known 
to be necessary for most of the diseases affecting it, 
the esophagus and the duodenum. The challenge 
have been on how and when to regulate acid secretion 
in order to heal the disease. There is a world-wide 
increase in the use of natural products in the 
treatment of diseases due to their perceived safety 
and affordability. Given the global increasing 
incidence of peptic ulcer in the population, we 
investigated the anti-secretory effect of Date using 
histamine, carbachol and pentagastrin.

Materials and Methods

Experimental Animals, Groupings and Pretreatment
Male and female Wister rats (180-200 g) were divided 
into four groups of five rats each. The first three 
groups were treated with aqueous undialyzed extract 
of dates (1.5 mg/kg, 2.5 mg/kg and 4 mg/kg) orally for 
21 days while the fourth group (control group) were 
given distilled water for the same number of days.

Induction and measurement of Gastric acid secretion 
At the last day of the treatment, the rats were fasted 
for 24 hours. The animals were then anaesthetized 
using intra – peritoneal injection of ketamine at a 
dosage of 0.6 ml/100g of animal body weight. The 
animal was then laid supine on a board and its limbs 
were tied to it to prevent movement. The fur in the 
neck region was shaved, the underlying connective 
tissue was cut open by blunt dissection to minimize 

bleeding, so as to expose the trachea. A small incision 
was made in the upper part of the trachea and 
cannulated to ensure that the airway was clear to 
ensure free flow of air and increase ventilation.  
Mucus was removed from the airway using a moist 
cotton wool. A size 3-cannula from the modified 
Langerdoff apparatus was passed into the 
esophagus, care being taken not to puncture the 
esophageal wall. The cannula was pushed until it 
could be felt in the cardiac region of the stomach. A 
ligature was tied around the esophagus to secure the 
cannula. The fur in the middle part of the linea alba 
was shaved and a small midline incision was made 
into the abdominal muscle. The underlying 
connective tissue and fascia were both removed 
using blunt dissection. The stomach was exposed 
with a small incision made at the gastro-duodenal 
junction and a cannula was inserted and ligated with a 
thread. The esophageal cannula of the modified 
Langerdoff's apparatus was inserted through the 
mouth of the animal. Perfusing fluid (normal saline) 
was then ran through the esophageal cannula into the 
stomach and out through the duodenal cannula. A 
wash out was done to remove any remaining debris 
and to avoid contamination of the gastric juice. The 
stomach was returned into the peritoneum with the 
cannula still in place and then collection of effluent 
done every 10 minutes. The end of the duodenal 
cannula was put into a beaker to collect the effluent. 
The femoral vein was exposed by dissection, and a cut 
made in the upper thigh to expose the femoral sheath 
containing the femoral vein, artery and nerve. The vein 
was isolated and ligated in two places, the toe-ward 
and the body-ward directions.  Blood flow through the 
vein was first occluded by holding the vein with a 
bulldog clip in the body-ward direction. The vein was 
made to distend fairly by pushing blood towards the 
clip. A femoral cannula was inserted in the femoral 
vein in the toe-ward direction and tied. After 
cannulating the femoral vein, the rate of flow of the 
perfusing fluid from the modified Langerdoff 
apparatus was adjusted.  A dose of 0.1mg/g body 
weight histamine acid phosphate was injected 
intravenously (i.v.) through the femoral vein into the 
rats. The rate of perfusion was regulated such that 
10ml of gastric contents was collected from the 
stomach cannula at 10 minutes interval (16). The 
same process was also carried out for carbachol 
(dose of 0.1mg/g body weight.)  and pentagastrin 
(dose of 0.1mg/g body weight.)  administration. The 
collected effluent was titrated with 0.0025N NaOH 
after adding two drops of phenolphthalein to it. 
Gastric acid secretion (mEq/l) induced by histamine, 
pentagastrin and carbachol administration were 
assessed over a period of 80 minutes (14).

Statistical Analysis
Data were expressed as Mean ± SEM.  Student's t-test 
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(P≤ 0.05) and one-way analysis of variance (ANOVA) 
were used to analyze the difference between the 
means.  

Results

Effect of Date on Histamine induced Gastric acid 
secretion
The aqueous extract of undialyzed date significantly 
decreases (p<0.05) GAS induced by histamine in a 
dose- dependent manner over 80 minute's period in all 
the treated groups compared to the untreated control, 
Figure 2.

Figure 2: Effect of Date on histamine induced gastric 
acid secretion.

Effect of Date on Carbachol induced Gastric acid 
secretion 
The aqueous extract of undialyzed date significantly 
decreased (p<0.05) gastric acid secretion induced by 
carbachol in a dose- dependent manner over 80 
minute's period in all the treated groups compared to 
the untreated control (Figure 3).

Figure 3:  Effect of Date on carbachol induced gastric 
acid secretion.

Effect of Date on Pentagastrin induced Gastric acid 
secretion

The aqueous extract of undialyzed date significantly 

decreased (p<0.05) GAS induced by pentagastrin in a 

dose- dependent manner over 80 minute's period in all 

the treated groups compared to the untreated control, 

See Figure 4.

Figure 4: Effect of Date on pentagastrin induced 

gastric acid secretion.

Discussion
Considering that the treatment of gastric ulcer is 
currently based on acid-suppressive therapy by H  2

+ +receptor antagonists (cimetidine) and H -K  ATPase 
blockers (omeprazole) (17). The results observed in 
this study showed that administration of Date extract 
significantly reduced the induced stimulated gastric 
acid secretions due to carbachol, pentagastrin and 
histamine compared with their controls. Herbal 
materials are been prescribed widely even when their 
biologically active compounds are unknown due to 
the fact that they are effectiveness, have lesser side-
effects and are relative low cost (18). The decrease in 
stimulated gastric juice concentration in the extract 
pre-treated groups may have caused a decrease in 
acid production due to Date containing some 
biological active compounds that might have 
decreased the acidity of the gastric secretions. Earlier 
phytochemical investigations of Date have revealed 
that the fruits contain anthocyanins, phenolics, 
sterols, carotenoids, procyanidins and flavonoids 
compounds known to possess multiple beneficial 
effects (19). These properties may be responsible for 
the decrease in gastric acid secretion. Preclinical 
studies have also shown that the Date fruits possess 
free radical scavenging, antioxidant, anti-mutagenic, 
anti-microbial, anti-inflammatory, gastroprotective, 
hepatoprotective, nephroprotective, anticancer and 
immuno-stimulant activities (19). Similarly, in a study 
involving various dry fruits, Dates was found to have 
the highest concentration of polyphenols (20). 
Flavonoids have been found to display antioxidant 
properties by scavenging the free radicals and 
reactive oxygen species produced (21, 22). Thus, the 

https://www.abms.udusok.org

Abdullahi and Chinedu… Effect of Date (Phoenix Dactylifera L.) on Stimulated Gastric Acid Secretion in Wistar rats

236

doi.org/10.51658/ABMS.202231.13



antiulcer property of this extract could be attributed to 
its antioxidant potential which offers a first line of 
defence against any ulcerogenic agent by bolstering 
the mucosal defence system. There are many studies 
on the antiulcerogenic properties of flavonoids and 
carotenoids (23, 24). Flavonoids as free radical 
scavengers are known to play an important role in 
preventing ulcerative and erosive lesions of the 
gastrointestinal tract (25). Thus, the anti-gastric acid 
secretory activities of the Date extract could also be 
attributed to its flavonoids and carotenoids. 

Conclusion
The undialyzed aqueous extract of date (Phoenix 
Dactylifera L.) caused a significantly decreased in 
gastric acid secretion that was induced by histamine, 
pentagastrin and carbachol in all the Date treated 
groups compared to their control. This supports the 
folklore claims concerning the use of this fruit.
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